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(2) 

1 

a/w^v***. si~2 H^i" 
2-3 H^'f >ra©9^©v»-rn^i®^b<ttcn 
e©ffi*©ffi*^to-a-©ttHT*s, »#«iice«© 

©Ts/isEflTSstis, w*ai*fctt2tcia«© 
b*?w*k. 

5, EWS^2©7SyKE^-CS^n5. 

[Sf^6] E^s^3©^sgB^j-r*sns, a? 
m 5 ici2ft©m^^ F-rsae?. 

k hlfr?»7;i/75>©#>J^:^F&©iil~2 F*>f 
1 ~ 3 ©^m^lcE*©!^ W^ff . 

m 7 ceBoB£* sn- F-rsae?. 

[it*® 9 ] £S«ft£=frf F©3SA&H# 
k hifiim7;U^3>©# I J^5 L Hg[©®2~3 F*-f 

i ~ 3 ©vj-rn^cE«©Ht^^ >/^ft. 

Htm 9 CEfJ©!*^ >A?©£3- Ft 

a*k FMf7JW:/5>©#y^y3 1 F8©#Ju#*->;i' 
E*fl##8©7S/&E?<J-eS<*ns. m 

i ~ 3 ©v>t* n^icE**©*^ >/t?fi . 
[sisre 1 2 ] E?ij#*t 9 ©^SEJijr^sna. m 
#m i i ceb0B6?>'**K£=i- ft sae^?. 

M$I13] i»3fcl6, 8. 1 0*s,i:tfl 2©Wf 40 

[a*«i4] mwmx^99—t)^y7,s. fpt 

L 2 Bm I — 1 0 0 0 i**El 3ICE«©ifitt 

[St#E15] WE^^^-*^7X5HpTL2B 
m I - 0 1 0 0 T**. SfjRJE 1 3 ICE*©»iftA.^^ 

[»3SE16] WE^i'^-*^7X5HpTL2B 
m I - 0 0 1 0 §t!#^ 1 3 ££«©*&&*. 



ftBB¥8-5 3 50 0 

2 

[8I#E17J WE^i^-tf^XS FpTL2B 
m I - 0 0 0 1 mim 1 3 KEfcWififtA^i' 

immm 1 8 3 1 3 ~ 1 7 ©t»rn*»KEB© 

BaA^^-TBSBBtfcWEaixTfc*. 

[£#« 1 9 ] ffi£BB«<#9MH&$' y * D S - t 

X • (Schizosaccharomyces ponbe ) W 

8 lcE«©JBIHEft#. 
[»3&Jg 2 0 ] HJftJl 1 8 *fc« 1 9 ICE*©J&M£ 

*BU BfMlC«kD«fi-r5^t*^*i@Elt^^>^ 
*S?©Kit#8;. 

[ISW©»iBB^iJiW] 

[0 0 0 1] 

[S^±©Wffl»»] ±«?§tt, wtctsBC 

f*H*«ttft^rr«B£*:'/t*fMs.fctf £tt*n- F 

* - ir«fc r> tjbs£&2 n«:?&£jffl]&© j§m b 

[0 0 0 2] 

[ft*©8ffi] ja©J&«lCH*tLT^W«fe. tt*f 

B-©Bih i v> 5 jflrcttv»*«BJET^*»B»*a»#if 

[0 0 0 3] £«EJB&»5nTH**<©BBBtt. 
fcSM2*>rt?Jt©£££fteiBBlr. 85fflK<£5EtC 
5e.LfeSt>©T$>5. b*^a*»6nn6©«!ljBi*i-C 
tt. BBB&jEftBB&©KfttfBB&fc«. •€■©«!* 

tins OMffiH t«9im«tt<h s*s - 1 1- ± -a Tte 
*r*t)OT***». «©?&ST^CPp^SII^S©HS5 

w?&3R©fc*irtt, «ifflB©iiJi«i«a:tfc^, &mz 

[0004] js«s»©«i#i©»w(=B^<©em*^$ 
n. c^©«ifflicM-r5^s©ttm ! fei2:<ff*t)nT# 
fc. S5J8flattHfe»*^ji«ufc«, jiie*»ceA-r 
*. *i/Ti«c*ia. jfi«rtSfie)iai©Tic#t) 

IE^f*a:#A.&nr^-6 (LA. Liotta et al. : Lab. 
Invest., 49. 636-649(1983)) . .koTJUEfclBSJW 

PB«©fc«)lC«, ±Eoftxyy^ov»m*»t#wcr 

*"b©38««»ann«J:^i:#A6*l*. BB 
B««BB*l-»»i»Br*0*H»'r* , bO (B*tf. 

N.J. Humphries et al. : Science, 223, 467-470 (198 
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(3) 

3 

6) ) . *&mfom*fo'8n&mi&miiz<DTm^o>& 

MZm&tZVin <MZM. A. Isoai et al.: Jpn. ). 

Cancer Res.. 81, 909-914 (1990)) , SBSa^SSO^ 
MZmg-rzyin (01*. tf. R.M. Schultz et al.: Can 
cer Res.. 48, 5539-5545 (1988)) &tmtf*>tlZ>. 

CO 0 0 5] *X9I*&litt«tlC. &1E*B*»tte* 
■J-**?? K<h£#fi#^ £©&£#£{fc¥«te£S;t:: 

3-34 9 9 3^&Si, A. Isoai et al.: Jpn. I. Can JO 
cer Res., 81, 909-914 (1990) £<£tf A. Isoai eta 
I.: Cancer Res., 52, 1422-1426 (1992) ) t, Jfo?f7 
;U75>fcE©£*K^fc**»tt*;U*y-f 5 FT 

c;ica5K^«i^stt * t> ^ t 5 ^ t n « 

(#l¥4-2 5400 0^, 1^4-3 0 0 8 9 9*1, 
H4-30 090 0^4iafe«ktX Biochem. Biophys. R 
es. Conmnn. , 192, 7-14 (1993) ) . 

[ooo6] c©±3fc#Hfcm»H#Btt«srr* 

Ote?>rt»K) 14, a»fc*flW>/tf MS a? 
^ftCJi-aTfHtens. L#U&tf&{-©2r&tt;*7- 
y^fcjjyK. £&7li4fc-7&«T%£&ft£'fe©£HI 

09 73 /£^£*rr5ifcB£* 

©fc*»*>/^«-<*:/?KiS*SK.fc«;iitt. 3 
[0 0 0 7] 

OfcttEFJS^ 1 ©73 /BEH'CSSnst:/?' H 
^£©»&fl: aMEf»B8B&*W<*X) S, «£*© 

«*.s**jbv»t. jcott^&aeTftBtttfeac 
*b»b** t/**&»©»iB*ii 

[0 0 0 8] 

mmzB&Tzittba^m *sroi*&i2±EM£ 40 

ae^aa&AftffisiB 

ft. M,#mz\t, 4asHts#r*ii^^>^^«ft3 
-H-rsae^tKtt. fi*su r-ecaiMsn-o** 
sa^>/^H^Sffl©^^^-icKae^*ffl*a 

[0 0 0 9] 1-ttfe%JMMICJ:ntt\ t hjhfll7;^ SO 



»BB¥8-5 3 50 0 
5 >©#U F«©'>fc< ifc 1 ^EUOBrBOtt 

[0010] :u7, ±E£*stt*#T*"WF© 

tMhfll7;^5>©#»J^^r««©7 
W4B2~3 F>W>W©3*©t»f>liM«Bf£l,< 

« c n e ©tt*©i!a*'&b-B-©fiST & * ©#i? $ t 

[0 0 11] *fc*»WCJ:ntf. ±EBft?>rt*K 

«. ±EBfi**£*f*aj<i*."<i'*'-*Htftsn 

•5. 

[0 0 12] *fc**WfcJ:ntf. iEBIM.**:*- 
[0 0 13] a5lc*36WC«t*l»i. ±E»ME£tt& 

©Sa#&PiI0t£n«. 

[0 0 14] £TF, *3S9ICrJ^T»srr5. fcfc f£ 

B*«SS*T*"WF (inE»B*t7? : F) 
[0 0 15] ±^Ufc<t3tC, E?J#*I1©73/&SH 

MT^sn-s^^H (ae^ia^^ k) t±rf7 

OtESBSStte fco <h V> 5 C t «<¥89!# & IC «fc 0 -T 
TlCfcBSftTH*. L^LfttfS, ±£1fi-&#ttfc3* 
tt?W'(?K1$6&CJ:Df|:a3tt&'b©-?&0. Sfc 
±EMi*It^^ F t Jfeft7;K/S > t ©K#©|g 

[0 0 16] *5B9!#e>«. t hjfiirS7;^3>3'>/1 

?a©# u H«©Bf3e©tt«»c«nE»iaiF^y? 

[0 0 17] *-fthJllll7^3>*3 

e?ft*n*nfi«u n#©*u^?H«©»f«© 

[0 0 18] t hJil«[7;i'^3>*3-H'rsfie : f 
». JfiKliB^HS^^HBeTftWA-r*© 
»ra , r«±5«ca:«bfc'b©*»ffli'>*©*tj:Vi. ^©es: 

St hA»7;^5>afirP©fl«B©&»Kffl^*^« 

©bhiiirlf 7)1^3 >fi£^tt. 09Afi. thffFHcD 
NA7 / f^7 l J-<fc0!/7XS Hp I LMALB5 (B 
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(4) 

5 

a*B**wa»«fi*A>jr> ©smssusiPvu 1 1 

-Hindi I lWi) ! r^a-zftVXpa-->ift 

zztmiz&v&zztw-vtz. ft*. fcHM»7;i' 

[0 0 19] S^O^^rSSSSig^S^^H 
it£^£ASB<£K, t r-itoii7JK/5>©#'J'<:/3 i F J0 

*») *5v»tt*^#*->;i'5feja (c*ig) ft£\ th 

J41«7;P^5 >©5£^j§©^j£IC#S£&«£ft^,!: 

(Xiao, M, H. , and Carter, D.C. Nature, 358:209-215, 
1992 ) . 3ffl»5M'f>©ra > tl3.t>*>%l~~2 H 29 
^-f >Mft-& V»»SB 2 — 3 HjW >rat>. *Affi<4©£ 
H&fcOff*. fcATSjate&ISS^^FCfiScli, 
iWfclfcUT. m-©fifi, ftV>W;MS»©&HI::. ¥ 

CO 0 2 0] t hJtai7A'y3>JieToarJ6H:. 09*. 

W»r^«*AT*Cifc£fcJ:9TfTton*. »Af 

075yKE5>JS-««SUa^dttH«fC, &SE 
?JfcT€?5;ett£HLft^;r£*<M*lAV, &±©j&£ 
£*T. 75y**S*J:^*JU#+^;U5|c«CiH(a»3!f 

Af 1 1 1 ignHMt*. n~2 H^-f >mzwm 

MR i nd I I I $J8rB?'fi£, 312-3 K*-f XHJlCfW 
K#£E c o R I W«WWS*n**l*A-r5©a**fe 
»SHr>. ft*. <MITOaH9Ka<fc9Att£l/rtt. 3 

[0021] *lt. wawH*^y?Hjie?o»x 
©•kb, ±&®fmm®\Bi®GLZ&mm.mm\zT®\8i 

[0 0 2 2] ft*, ±iB©JK££ES"W H»fi? © 
ttSEHIi. E?>J#^ 1 ©75 J «BWC*sn*^ 



ft»l¥8-53500 

5 

fi:jlifr>Sft±Mft©3 F>«BM£fc*bttfc'b©j8«J: 

[00233 z\z\r, m^zm±mmtLT\m\z®.%. 
£nst>©-cttftv>#. a*L<tts«*ffi*^ST. 

SnxhTigSTf5a4Wi<, flAMRM (Es 
cherichia coli) . fetHNHH. tt?®. 3 

*©? >/1^B©«^ftSIR^fii5*S^tt^«S«ctl^ 
*84&Ctt3Bjffitea*»r>. ifSlXfti^. c©fc»» 

*;*P$tX • (Schizosaccharomyces ponbe ) 

flciLTtt, 09;yifJSt#^ATCC3 8 3 9 9 (leu- 
32b) ^>ATCC3 84 3 6 (ura4-294h) SfibT7 
^'J*>- ^y-M?f--3W-/3> (ATC 
C) CVttSftTtiS'bOtfWtf&il, A¥^II6T» 
•5. 

[0 0 2 4] b&«»r5T**Wfc*V»Ttt. EflS^l 

■e * s n* ^ h * a - k t sae^tt. 

■//U'y*DS« • #>^"C©iSi»SlcMaft3 F> 
Sffl^T&frU -&*Lfefe©T7fe5©*<»*L^. -> 
y-9-y*a=-fex • 3p>^©gjga F>&ffl«ati. 09 
xtf A. Nasim et al. : Molecular Biology of theFis 
sion Yeast, p. 263, Academic Press (1983) 3W»&fcJ 

eh** 2 5©aflfflflr*sn*«eF***feffar 

&*i:©«Sa£*§. Rtt. £«Lfc Cfcfc'U E?iJ#^ 
2 5©lgSE^Jfi, «RBMfi->if^ (ATG) i±W 
«R*T->y-^JP (T A A) £fl-iDUO>-5) . ft*. 
3tG^©f^M (^) tt, hUXXx;Vffi (Nuc. Acid. 
Res. 10. p.6553, (1982) ) ^*X*75 ^-f r-S (Te 
trahedron Letters 22, p. 1859, (1981) ) ft<i*©8*© 
*ft*t-rTtBB55SnT*D. «r»1*n©^Fj£*ffl^T'& 
J:V>. ft&DNA^AttS (DNA5/>-feU--f1f-) « 

[0 0 2 5] Jfcfc. ±E©«t3JCbTfPStfcSr«©« 
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7 

3i*$-5JfA8s&*fc-fc, a e k c ©&*£*,££•&» 
fi* ftiBiinwcaattLa* z, t s^tgi-f 5®« 

TL2M (MW5 - 2 4 9 3 1 O^WfflS) ^£#IU 

[0026] ^t^eim*.** 

hft. u >K*;^>^A*tt& xi/*r-n#u-*> 3 

>ft, Y-fjD'f^i^yaXi. U#7-ABt£ 

m»*fi±K*i;T-*ft-?ntt«©3Sfi6ft*»>i* 

WUflSKU^tfAft 01. Okazaki et al., Nucleic A 
c ids Res., 18, 6485-6489(1990)) #?!CioT^^J;< 
teWGM*-*ftZ> Z. 5. 
[0 0 2 7] Jl©±5fcLT»Snfc»IHElft*ft** 

[0 0 2 8] «H«ft#«i»-r«&tt«!>«Jt»&tt-? 

YPDi8ifr&:i:©&«J8Jft (M. D. Rose et al.. 
"Methods In Yeast Genetics", Cold Spring Harbor L 
abolatory Press (1990)r) MBJgififcfO&sMgift 
(K. Okazaki et al., Nucleic Acids Res., 18, 6485- 
6489(1990)) ^fflV>5:t*«Tf5. »Slfeft#©iS 

Sfltl 6~4 2"C, »SU<«2 5~3 7'CC, 
8-1 6 819m. !ffSKIi24~7 2«rlimf5. 

[0 0 2 9] JS««)+lCl££Lfcl8£*:wi*ft©iMi 
•*3»ftibT«. ^©ttftSfcttfttttUNSe©* 

»«onsfijffl-r-5*ft, a«K mn-»®&tt\*y)i>& 

nTh^57Y^©**©«ftWirr*#tS. 77-< 
xf * □ v h75 7w -*ol»»W«»tt*Wfflr 
»ffifcaifcfc7nTh^7 7^-$©B|i*tt© 
g£fijffl-f S#ft. e«A*ft*n&e©e«A©2ft 

[o o 3 o] mm • «kl&h*s-* w^jtoMBMs 

ttTtt. ^©^XX^^Dyx^^ft^ffittil 
tt. 7S/BS#ffr. 75y*i|*Wr. -3fc#lii*Wr& £ 
[0 0 3 1] fc*5. *9ifl**. E*I*©E7HW2© 



(5) 4$&B¥8-5 3 50 0 

>©# u f«©n*wce&i*« i ©me 

»B»^^H*»Al/fc"bO-e*D ;E?9#^4©7 
5/KE&r?&3tt«lt£jr>/'<?Jttt. bhifa»7JP 

*l©fflE»H*'WF*«AU5:t>©"e*0 ;E*I 

r-Ha»7;i/75>©^U^75 1 H«l©m2~3 F*-f > 
IMKEJMW' 1 ©85ie£II«^7f- Fft«AL;fcfc©T 
i0 *D ;EJfl#*8©75/EEWT?«*ft*il**>/ , t 
t hJilfS7^75>©#U^75 1 H«©*;U# 
*5^*i|fcEa»* 1 ©aef»B**7 > ?' F£#Ab 
&*>©-?<&£>. E5>JS^3. 5, 7i3,fctf 9©£SE?iJ 
14. **l*n. EM#*2. 4, 643,fctf8©£75/ 

[0 0 3 2] 

Hdfiffl «T©*K«KJ:D*3MIIftJ:OJ«tt9Kil 
WT*. fc«u *fS9i«;ins©*i£0fltcJ:9*-©ft 

f^to^Ttt. »fcE«i/&*©BWH4. %m#¥rv%t 

fflSttT^Sjffft (fUxJiJ. Sambrook et al. : Molecu 
lar Cloning. A Laboratory Manual. 2nd ed. Cold Spr 
ing Harbor Laboratory Press. Cold Spring Harbor, N 
ewYork. USA, 1989.) Cflfofc. 

[0033] i ] S5*£#h*^7? h * 3- f 

T-5E50#^2 5 ©*aEJ*J-e3s£n5®£T©f£K 
E5!l#^l©73/BtE5ySt)i:C. ->»/-9-y*n*-fe 
X-iH^WH^iS (Nasim, A. et al: Molec 
30 ular Biology of the Fission Yeast, Academic Press, 
1989, p263.) IC^-B-T, EJU##1 Ofeitfl 1 ©& 
SE^JT^Sft^*©— *«:*U=fDNAft. DNA 
3A£j$£tl applied Biosystems) ftfflHT&jfcl, 

fc. ft*. ejh#»i o©ffiSE^jii. 5' maizum 

ftHiB amH I "<.©# AgB&iPBS&n F>ATGS. 
3 ' *«8lCil$5&3 H>TAAt*IB**H i n d I I I 

^©jfAgB&fcSAb&ae^-fc^xnTa&o. en 

S^l l©«SE?iltt-?-©7>5 1 -fe>X«T*5. R£ 
». Hum. cn6 2*S7 0 < CT7X-'J>7Lfc. 
40 [0 0 3 4] ZLtlt\t9nz.77*S. HpUC 1 9 

(£a« «*> fi) ft. MU«BamH! (Sfiit 
(Mc) 8) *5«fct;H 1 n d I I I (SSit «*) K) T 

s©s. 7^n-xy;ve^*i4i/. ^2 6 0 omsm 
c*a-r*A>H««mib. dna-prep oashf 

(tt) St) ftffl^fc^7XH-XftTSSlbfc. 

[0 0 3 5] cnSP^OWM-ft. DNA7-fy->3 

($aa (*) «) ftffl^T7^y—>a>L 

cnft^cKSJMl 0 9ft (SSB (*) S) II 31 
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(6) 

9 

X-gal 7 1/- h±ta^n--^git^^yf^ 7 
?D->£X^'J-->^U swo^x* F-f&fr 
^CTSB&B amH I fc^tfH i n d I I I -SMslS 
O|fiS#0fflK»rfr*jK"rp I 2AS»t, j;> 
*'J-SDSSl:SoTp I 2Afcfc«B«U MRS 

coo36] [mmm 2 ] e*i#4 3 <DtoB»smu^ 

^>/^K»^**tf5BS^* — pTL2BmI - 10 

1000 ovm 

h hfffSSc DNA7^f :/5U-<k9 pUC 1 9±lCy-n 
-->^Lfct hJii«f7;^5>cDNAS«HliL 
T, EJ»J#*tl 2fc<fctf 1 3 0££E#lT«3n£:/7 
-fT-ftffl^TPCRii«*fTft^ SfcV>TfflHiP*N 
c o I (*) 8) * £tfH i n d I I I tC<fco 

T*$P!S& (&#i8fc) fcfrfcofco 7xy-;«, 

»U ttl 8 0 0tt£#Kffl3T5/t>l«*«HiU D 
NA-PREP*ffl^fc*5Xfcf-XttT?*»U JfA J» 

[0 0 3 7] SSfccnittMlC. S/^y*D5tX 

^-pTL2MH *B5!l8#639«-r"CC«aiU&bO 
(4MW5 - 2 4 9 3 1 0*t9!85#) . STIC* 

[0 0 3 8] [^*-pRL2M0f|«] 4i» 
h&p cD4CAT£BamHI TSJSr 
U CATafif^KSg^y-ya^b, pcD4 

pcD46BamHIT?»»«l»fU ¥i» 30 
*«ftbfc»7-fy->3>UTp cD4BSffBbfc 
«MH*5-1 5 3 8 04§£W . 
[0 0 3 9] ^(D^^X^HpcD4B^^I(Bg*Sa 
c IT*8{fc&* ***T4DNA#y^5— KTTitft 
L, S6(C«IE**BamHI-eJBftt&a» 7i/- 

7*n-xy;Mia»»a, tf^XH-XfeiC^oTJfo 
4 5 0 0&g#tCffl3T5DNA£fjfKL*:o 

[0040] cntiwjic, b h««i^iffljis** 

©BllJ-A-ycDNA^-f ^5U— (pcD^J 40 

T^SfchUtfnJW^IGHtfi^E*! (Nature, 320, 
77,(1986)) ©5%, *>/^K®N5|3Btt73/KE 
#1*3- 5 OffiSOjte^E^J^DNA^D-^ 

*EHt»3fr*^it:J:D, U#3jl^>I*>/^ 

&£D->*pcD 1 i po I t*^t/si. «*B8¥5 
- 1 5 3 8 O^iiffl) o ^bt^t MJ#3jl^>I 50 



#KI¥8-5 3 5 0 0 

10 

»£T (cDNA) fc^tr^^-pcD 1 1 po I £ 
$JE»HSXmn I *5<fctf B amH I Tfflftb&a* 7i 

5K7#n-xy;MKl*tt«, »5Xi;-X»lc±o 
T*51 3 0 OtSS^lCffia-r^DNA^SKL^o 

[0 0 4 1] MDNA*7<y-y3>b&& dtl* 
*IIDH5tt (£#& ({*) 8) tC^ALT^Seft 

tt" M^^-pRL2L (05) &ttofc»M&a# 
*X^U-x>yUfc. ffi^lBXEna)||B«J:tf«flB 

[0 0 4 2] ^©U#3i^>lM^^-pRL2 
L £$flE»3SE c o R I fc<fct/H i n d I I I T^ft 

u y^/-)i>ma* ^ ;-)Vimo'&. 7#n-x 

y;i/«m*«ltcJ:r)*!J5 0 0 0££#fc«3-r*/1> H 

(C, a»©^9X^HpUC19S:«IIBB*EcoRI 
iitfHi nd I I ITfilMtU 7x7-;M4ffl, x^ 
/-;M«®«. #U7^U^75Hy*«»»iifcJ: 

owe oiia^ffisr^/^HftaoBiu 

[0 0 4 3] ^n^StOSrfr^7^y-y3>©ft> 

L2M (H6) *X*U-X>ifL&. tS£ttSE£I<Z> 
i«*±ffHIH»*JllHfl!)ff»6 SSO^fi'-T* 

[0 0 44] [^^-pTL2M©flsH] ±I2pRL 
2M*«fflfcU ^Urfx^v'J^^^U^H 5'- 
TTGACTAGTTATTAATAGTA-3' £<fc Xf* U rf ^:*^> U #X 
£ V*? H 5' -CTAGAATTCACATGTTTGAAAAAGTGTCTTTATC- 
3' ft^jS^^-fV-tbT, Taq#U^7-«S 
^fcPCRfc±oTB»(frfrS*(iUfc. M©8*Sp 
e I c o R I T?**gpffiU 7x;-Jm 

x^/-;wt«oa, 7*a-xy*«a*»ic±D» 
Xtt-aHWbft. 

[0 0 4 5] -J, rnfcttfflfc. pRL2MSIfSB 
$Spe I fccfctfEc oR I TTiHflsU 7x/-;i/» 
ffl, x*y-;i4t«0«. 7*fn-xWl/«*»c»fc«fc 
0»4 5 0 OttSWfcflSI-^/OHSfflOHlU #5 
Xtr-XSTKUIUfc. 

**-pTL2M (07) &X£U-X>ifLfc. 

[0 0 4 6] £(a£oJCLTf£&LfcpTL 2MSrfiI® 
B^A f 1 I I I ^i^H i n d I I I T^SilWfcU 
*55 0 0 0ifiS»t:«S"r-5/ , ?>H&«HlL/&. 

[0 0 4 7] -tbT±B#A»rfrtC©38a^^-P 
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T L 2 M(D±iEfWIKB*tC£ Z> "MMfcft 2 * 

cn^ffilDHBtt (Xffitt (#) SD fc* 
AUT*WE*U&«* B»©:/5X3 HpTL2Bm 
a£&fco 7;WU-SDSffil:foTpTL2Bma 

[0 0 4 8] SSfc**«lT«s«Lfcp I 2A**»S 
tLT, E^J#^1 9:fc£tf 2 OOttSE^JT^tl* 
^7<T-*ffl^TPCR*«effttK MIR»*Nc 
o I *3<fctf A f 1 I I I tCi;oT*®HI5^ff^ofco 
7x/-;«a x*/-;tt«KJ:*»*«®flk 7^ 

[0 0 4 9] £©S£^»>^£±f5pTL2Bma<DS!l 
ig»*N c o I #57 0 0 

fcffiSn/t> FSDNA - P RE P*fflViT«» t 

y-ya>lfc. ^n^ilDH5«cl:«Alt^I 
B»oy7X5HpTL2BmI-10 0 
0£H&. 7;W&U-SDSttfc«^TpTL2BmI 
- 1 0 0 0 U ft!llB0*«Ha)^fi«J:CK!K 

[0 0 5 0] » JfiW 3 ] E3*J#^ 5 ti9flUe»B«ll^ 
* >W? M *^tr ^Si^ 9 ^-pTL2BmI- 
0 10 0 <Dtm 

t HffBcDNA7<^7U-iDpUC 1 9±Kim 
-->^bfcb hia7i^>cDNA$KI<!:l 

t» ew#*i 2*j;im 4®raEflr»an*:75 

c o I *5<fctfH i n d I I I lc<fcoT*SP3M5£frfco 
ft. 7x;-;m x*/-Mfc«fc± 

/1>Ffc«(HU DNA-PREP£fflV>ft#7Afcf- 
XftTUfflU }f A#r#* 1 1 Uft, 
[0 0 5 1] ^nii^JtC, RCcDNASBH 

tLX, E^>J#^1 5*5<fctf 1 3^>t&SE^JTS$n^ 
^7>fT-Sffl^TPCR*i**ff«:^ *H"CfHI8» 
*H i nd I I I KcfcoT^PSifcfT&ofto Vx/ 

WMMUMbU »1 3 5 0tt»»K*St"*/t>Hft 

SUfflU DNA-PREP£ffl^ft#7Xh'-X£T*jt 
«U #A»fM-2^bfc 0 

[0 0 5 2] SSfccntttMK:* ^SSM 2 <7>«^ii[g 

?-pTL 2M£ffllcU £0>^^-pTL 2M£$J 

mmmA f 1 i i i $>&zsh indm -e-stM; 



(7) 1$BH¥8-5 3 5 0 0 

[0 0 5 3] *LT±B*f AWWr2*fcC©«a^^ 
- p T L 2 M®±e«!raP*lc<}: SzimtBft* t ©H- 3 

DNAMy-'>3>*yhsfflW7-fy->' 

ItQt. BWO^XS FpTL2Bmb*ftfc. 7;i/* 
U-SDSfeCa6oTpTL2Bmb***BI»L, SI 
H**«H©^«*J:r«aiEM«efc±oT, BW£> 

[0054] %t>\z'&mmixftQi<itx> 1 2A*»a 

i0 £LT, E£l#*t2 145±«2 2©jft£Earc*Sh* 
y5-fV-6ffl^TPCR*«ftfftt^ fWIRl**Hi 
nd I I I ICcfcoT*®^S5£fTfcofto 7i;-W 

[0 0 5 5] £CDfe£^(Stf-<h±fBpTL 2 Bmb^fH 
IB#?S§H i n d I I I iSfcft (gftHMftk #57 0 0 0 
**»t*STS/1> H^DNA-PREP £ffl^T» 
5» i©W-2*£, DNA7^y->3>+yh*ffl^ 
2? T^<y— >3>Lfeo 2in**B»DH5*|cK»AU 
TJMMEilll/fcfife, @«©^7X=HpTL2BmI- 
0 100^, 7;i/*U-SDSftlCfi6oTpTL2 
Bm I - 0 1 0 0 £**B»U 3SEBP?iS&00>ftK:fe 
itttatEHftjefc-fcoT. E£l**l5®tt£E*l&ft 
ofc^XS FT&s;i£&$SBLft. 

[0 0 5 6] [%£M 4 ] E?J#^ 7 0>B£»IH«B£ 
* JHteFft^WES"^ *-pTL2BmI- 
00 1 0<Bfls» 

thlfflcDNA7'f^7'J-«J:DpUC 1 9±\Z9n 

-fv-Sffl^TPCR»i|i*ffJa:V^ *ViT(MB»*N 
c o I *5j;tfE c oR I (SMt& OR) W KcfcoT* 

tt£#lC«£"r*n>K£«fflU DNA-PREP£ 
^fttf^Xlf-X&Tli&U J?A»rtf-l<i:Lft. 
[0 0 5 7] -35r, cmfcttSIK* f^DcDNA^JS^ 
£LT* E^J#^1 7*5cfctf 1 3©«MEWT«Sn-& 
49 ^-fV-Sffl^TPCRifHSffft^ ^TTIHIHW 
IEcoRI *<tr;H i n d I I I tC^oT*^Pffl^ 

fiD«, 7^D-xy;i/mM*i4U> *57 0 0«S^(C« 
3f*n>F*WtaU DNA-PREPgffl^ft«7 

[0 0 5 8] S6lC^ntl»J^ **«2C!>«^i:H 
t C h T ft S L fc V -y- y * □ 5 ir X • # > ^« ^ 
^pTL2M$fflSU CCO^^^-pTL2M^©l 
K»^A f 1 I I I * £ZfH i n d I I I T-S^ 
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13 

[0 0 5 9] *hT±Mn\tift2*tZ.<D%M'<.!;ir 

- p t l 2 m®±gmir**k &z-m.m%to 3 

3>h1t. £ft£*a§BDH5ft(;:3BALTjeg(Eftb 
SW0^5HpTL2BmcSffc. 7^* 
U-SDS&KftoTpTL2Bmb£;*:SSiSU ffil 

ia»*«H©fi«*±tfsuHewft«t:j:-3T, bw© 

[0 0 6 0] SSlC^JSffllTfeSILfcp I 2 AM 
tUT. E?«#^2 3&£Zfi2 AvmgMWZ&Zn* 10 

SflcftCJ: 0 «5 7 0 fflgttlcfflST 5 A> F £SJtiJ U 

[0 0 6 1] Z.0)fefc?mt ! rt±3ipTL2Bmc<DM 
|g»^Ec oR I*8ft«3i:©f1-2#£, DNA^y- 
y a >t-y hM^T^ y-ya >Lfc. Z\n&±fB 

HpTL2BmI-0010Sft&. 7;WU-SDS 20 
SlCS£oTpTL2BmI -0 0 1 0«**WKU $1 
EB^«!E©fe»te.fcI*£SE*lifc£lC«koT. E?J# 
^7©£SE?»J£*Hfc:7*7XS F-CfcSdtfclSBL 
&. 

[0062] [*jmi 5 ] e*j#^ 9 ©ssiegnfisias- 

^W^ilfc^fc^tfSgSi'^^-pTL 2 Bm I - 
0 0 0 1 ©f£K 

t hSfHcDNA7'f^7U-«fc0 pUC 1 9±lC?n 

t» e*js^i 2*io;i soffigEmrssns:^ ^ 
c o i &£&a f i i i i ctoT^ssnassfra^ 
7^D-xyjl/S^»L. *51 8 o o^saticfts-r 

£A>F£i3JWU DNA-PREPS;fflW;3!f7Xt 

[0 0 6 3] dtltHSJlC. *J60!l2©«"&£ffi 

^-pTL2M=&ffljiL. d<7)^^^-pTL2MS:SI 
fSBsHA f 1 I I I H&ZfH i n d I I I T-fi^fl: 40 
U $}5 0 0 0&g;ttlCfflyiT£A'>F£<MJUfc. 
[0 0 6 4] -?-bT±ffiJfA#ftt-<hd©5£?l^;5'-p 
TL 2M©±IESIIg»^(CiSr:S^fli«lt©H-2* 

l«®y5XSFpTL2Bmd$ftfc. 7;Wj'J 
-SDSj£l::«£oTpTL2Bmd£*SSi«L., MIS 
»UlHfi0©^fife<k^SE?'J»^tC<toT, BW©£ 

[0 0 6 5] SfclCgJteUT^gbfcp I 2A£SdfS 55 



ftM¥8-5 3 50 0 
**N c o I *5«fctfH i n d I I I ©r»^blC«koT 

<fc*8fi©&, 7*U*75 Fy;^^*»ic«to*97 
o«s*Hwffl^-rsA->Fs«)tiiu. y;^e.saibT 
ae^efM-tbfc. . 

[0 0 6 6] C:©fie : F»rM-i±|2pTL2Bmb©ffl 

k»^a f i 1 1 1 mm m»m&k» o o om 

ISStffiStSnyHSDNA-PREPSfflHTM 
H) £©ff2#£, DNA7-fy-ya>+yhSfflV> 
T7<y-y3>bfc. =.n**HBDH5*C#AU 
TJggG^Ufc^. BWffl^XS FpTL 2BmI - 

0 0 0 1 Sit. 7;P*U-SDSffilcS£oTpTL2 
Bm I - 0 0 0 1 &*MSU 8i*BiS**it!!EI©f£»fc 

■afc^XS FT&SCtfcffiKLfc. 
[0 0 6 7] crTfPSL&pTL 2BmI -0 0 0 1 

«TmiCpTL2BmI tEIW«. 
[0 0 6 8] [*H«6] fSSKi^-pTl^Bml 

y'/tyAo'tX • #>^©D-f -»5*tt«c. h" 

1 e u 1 - 3 2 (ATCC3 8 3 9 9) Sn 
S'>SffiMB-leuT10' MMt/m 1 IC^SST 

*KJ:«tt*ftl0* MM*/ 
ml \Zl3.%X.o\Z\ 0 OmMSK'JfW (pH5. 
0) £0MU 3 0*CT6 0 7>Bfl-f>+3.^-hL.fc. 

±fBK«a£ 1 0 0 it 1 K, SSfESSSSP s t IT 
ffifttfcpAL7 (K. Okazaki et al. : Nucl. Acids R 
es. 18. 6485-6489 (1990)) 1 u g*«fctf2 n g©5ES 
^^-pTL2BmIS10(j lfflTEA^77-l: 
«*>l/fc«S9t*JDA. 5 096PEG4 0 0 0£2 9 0 u 
liP*.T.fc<«£L;fc«. 3 0TCT6 0t>W. 4 3tT 

^Vi-r^7>«lC t fcDPEG4 0 0 0SI»SL,fc^. 1 
m 1 (Digits 1/2YEL-Leu IdKS Ufc. 
[0 0 6 9] ©«««&&» 5 1 0 0 u 1 S#]»U 
IC9 0 0 u 1 ffl)SS)Sl/2YEL-LeuTtRl 
T. 3 21C3 0#IBM>*3.'<-hL&*. 300/il 
SS^S^fiFfflMMAlrX^Ws/ FLfc. 3 2t:-C3B 
|UH>+^-hU #SnfcJiJIHto&fl:£G4 1 8 £ 

2 5 /ig/m l-&trYEA*S»lC^b. 3SC3 21CT 

[0070] cnt«s<jic. «i»ih#^^h 

afirF*»fcft^^9X5HpTL2M OKiS) 
pTL 2 Bm (#S¥5-2 4 9 3 1 0^M«») ICO 

>hD-;WtL.«:. fc*3. ^7XSHpTL2BmliH 

T©«fc5frLTf^sabfc. 

[0 0 7 1] [^7XS FpTL2Bm©^K] HSt^ 



—1586- 



15 

7;^5>cDNASr#tr^i7^-p I LMALB5S 
ftHtU *yd?**»si)#X9ls**Y 5'-AGACCA 
TGGATGCACACACAAGAGTGAGGT-3' fcitf* U dfttz/ U 
XZtVt'f-Y 5' -CAGGAAACAGCTATGACCAT-3' ££fi£:7 
Taq#'J^7- tf&fflt^fcP C RIC 
<t-DTBW»f>i-S*iiliU&. M^Nco Ii5«fctfH 

i nd 1 1 i-e^sgsiasu yjL/-)imm. x?/- 
[0 0 7 2] cntttMic, vT-Liu&tmmmKi 

1 I I IfeitfHindl I ItJ^flib. 7x/-;NS 
Xtr-XiTetSSSbfc. 

[0073] ctizmmomft&y^y-: ^a>©&. 

^MDH 5 8c£J§5ff|fc&LTB WttS^:?- p T 
L2Bm (08) *X>?0-=:>{/Ltz. &ftmM$tW 
©«a*3 <fc WIE#3!iiSB©fe$W> 6 § »0>^ ^-T? 

[0074] mmm 7 ] »sniK»#©is*i5 zamm 

tt^%SG 4 1 8 (GIBCO BRL) S2 0 0«g/ml© 
aS-C-&tT5 Om 1 OYPDSi [ (2%£^3-X 

(mxmm m so , iwk-xm^x (di 
fco ) . 2%ni7 h^7h> (Difco ) ] ic. zmne 

Tfefib&^!HE»#£«SU 3 2tJT5 B|S]J8«b 
fc. *©ig*?Sa>Sl 0« iH©ffi#**BU ffiBIS. 
5 OmMKUXJaKiSSffi (pH7. 5) TSiBU M 

ds passim*.. sotTi stimmmhit. &b&m 

[0 0 7 5] cntttgiJC, SIE^E^lt^^W^® 
S£^£®fcftV>±lEpTL 2M:fcJ:tf pTL2Bm£ 
SAbfcJBflfcftfrK^Tfc. ^«©^ffiT«Uffljatt 
HJil££f£Sib. ^^yn>hn-JI/i:bfc. 

[0 0 7 6] B&6S098] SDS-3j?'J7^UJl'75H 

sDs-PAGE(c«tor, mmm7 -cttmhTz&Mm 

&„ Jg&£0 2 iZTjkT. mm**>W*>frtz£olZ> P T 
L 2BmI iC^SfimiEgMmi. 3> r-n-;UTfcS 
pTl^BmlCi^Bfc&ttfcifclfcbT. »^S6 
9, 0 0 0©A>F (^0*. *«, ffi^E 

f?§8£ bT US Ct lC«fc -p Ttf^tt 7 
1, 0 0 0©&B O^E*. IC^fibTU 

zcttmmrztt. ^>^h^-^\z^xm^Lft 

9 >MR<D 3 0 9Cg£T*-3fc. 
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[0 0 7 7] [5I»W9] V3LZ9>7ayf-j>?\z 

7 Tf^tibfc§jgseiftfrs*©«i!iB)iaaaisatic 

OV^THJg^ 8 tl^C bT S D S - P A G E £ff Uo 
ft. ft^nfcy;USPVDFK (Bio-Rad ) IC<&?U 
Jlte&E^^FKftSWfcifttt a Isoai et al. : 
Biochem. Biophys. Res. Commun. 192. 7-14 (1993)) 
Sffl^T'i7XX^>^'Dyx^>^Sff^, ECL (7 
7->tA (80 SO ICfcoTlfcftibfc. *£&£03l;:* 

E^Jicffia-rs^«7 1,00 oraifiroftst;:*-© 
wis^A>H^f.nfc^t^e. ms&9>n>7mz 

g£b-o>s r umm-zntz. 
[0078] [&v&mio] m&&®&M&f>/v>n 
mm 

P TL2BmI ICtO^ge^^nfc^M^^. G 

4 18*2 5/ig/ml©»Bnr-§'tJ5 0ml©YPD 
»*-C32'C. 1 H[Bli3J$*bfc», G4 1 8S2 0 0 

20 Mg/ml£•t^Uvh)^©YPDJ§iftl;:lxl0 , / 
ml©a^T?«®bTS5.(C4BK««bfc. &S&© 
B#©4f&fi©5 OmMFUXtfiKSSfffflc (pH7. 

5) [i2um©apmsf mmm m so . 2 

5tfMO-f^y?> (|Pft«8 (#0 SO , 2mM©E 
DTAS^tT] tC»fflbg»©#7Xfcr-X (tf-Ht 
-*-) £flH>T0'CT»«f'bfc. 12. OOOrpm 

T2 o#fflS^#«bfctt»*^us«!rm#bfc 

6Mif7;=:v>>&K2:l OmMffl^ftXK h- 
;PS:^if5 0mMMJX&»8«i£ (pH7. 5) iC 
50 T5 0*Cl^fyjTBJSfl:bfcS. 12. OOOrpm. 2 
04)-KIS^lKbfc±mS;0. lMNaCl. ImME 
DTA. 2mMM5cS^^^>, 0. 2mMS^l 
tr)V9tt>*^htz 5 0mMh'J (p H 

7. 5) Tl 0 Ofg (v/v) C4'CT^>!f Id&SJb 
fc. lSS64'C-eftBS. (75 3 » CT« 

figbX-/^-n-Xl 2*7AICTy^«®b. #ia» 
K^TSDS-PAGElCTflWfb^fi? 1. 00 

0 ©ffiglC«-©A'> F#JLSnfcii#£&«>fi!KjeiS 
»BSBl^^ >/X jr S t b fc. 

40 [0 0 7 9] »JS^ 1 1 ] ttWm&®&M.-£9 >n 
*1t©fl5ifflJ!&giBlfig?Stt©«!]£ 

^is^i o^mm,tzwm®&m£2>wmz^ 

T. 8SfflBa©SiB«l®3S!imi£iS^fc. fftKfrSte Albin 

1 ?>©^ffi CAlbioi et al.: Cancer Res. 47.3239-324 

5 (1987) ) KftoTffofc. 8fim©#7-!MX£fc 

tte.nfe^iS'^-feju (^7^-^ (») so ©7^;^ 

-±ffi»C 1 0 IX g©Vh'jy;P (3 7#1/-T^ 

(*) so £&*>u ^mt?— «6$£ja^ufc. ffifflacw 

50 C««iS-ri^iH$-&, 2 4A©*;i'5 ; Y-^V'-K(C-fe 



-1587- 



(10) 



1$0B¥8-5 3 5 OO 



17 



18 



D->B1 6FE7ML/L 
[0 0 8 0] MB*1. 85kBq/mlO [ 12S I] 
IUdR (7TS/^A m tD #£TT2Bfffli&&L 

S<h, I&O&StXfc [ 125 I] IUdR^ftlttg^ttSI 
L&. ^^*-t;KOTStl42 0 Mg/ml<Oth7 

[0 0 8 1] «F*J»7«, 7^JI/*-<Z>±fflt::$loTV> 

K5-f tf- (7V->tA (#0 S) TTWC^WLfcffl 
Bi*K:»j»l/fc«, ttttffi&trBUfc. lg*$04tc 

/^BtcfcD. BBBoMjWBfcBfFSftSiittf 

[0 0 8 2] ft*. ±ECD*B«KC*liTtt, t hifiiffif 



[0 0 8 3] 

*rB? * o ^Bc^iam^^ >/s * k d 

J0 [0 0 8 4] Ufc39«r3T, *»WCfi»t«»BteB** 
ttffl*-*;:ijJ^r^BT»*. "Tttto-BBaifttLT 

[0 0 8 5] 

[E^JS] 
E*J#^ : 1 
EWoa* : 2 1 

20 &m<Dm:7$J& 



E^IS^ : 2 
E3*Jtf):g£ : 6 0 8 



E^J 

Ala Glu Asp Gly Asp Ala Lys Thr Asp Gin Ala Glu Lys Ala Glu Gly 
15 10 15 

Ala Gly Asp Ala Lys 
20 21 

30 

mm 

Met Ala Glu Asp Gly Asp Ala Lys Thr Asp Gin Ala Glu Lys Ala Glu 
15 10 15 

Gly Ala Gly Asp Ser Lys Ala Asp Ala His Lys Ser Glu Val Ala His 

20 25 30 

Arg Phe Lys Asp Leu Gly Glu Glu Asn Phe Lys Ala Leu Val Leu He 

35 40 45 

Ala Phe Ala Gin Tyr Leu Gin Gin Cys Pro Phe Glu Asp His Val Lys 

50 55 60 

Leu Val Asn Glu Val Thr Glu Phe Ala Lys Thr Cys Val Ala Asp Glu 
65 70 75 80 

Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp Lys 

85 90 95 

Leu Cys Thr Val Ala Thr Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp 

100 105 110 

Cys Cys Ala Lys Gin Glu Pro Glu Arg Asn Glu Cys Phe Leu Gin His 

115 120 125 

Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Val Asp 

130 135 140 

Val Met Cys Thr Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys Lys 
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#B8¥8-5 3 5 0 0 



19 



20 



145 



150 



155 



160 



Tyr Leu Tyr Glu He Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu 

165 170 175 

Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys 

180 185 190 

Gin Ala Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu 

195 200 205 

Arg Asp Glu Gly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala 

210 215 220 

Ser Leu Gin Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala 
225 230 235 240 

Arg Leu Ser Gin Arg Phe Pro Lys Ala Glu Phe Ala Glu Val Ser Lys 

245 250 255 

Leu Val Thr Asp Leu Thr Lys Va! His Thr Glu Cys Cys His Gly Asp 

260 265 270 

Leu Leu Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr He Cys 

275 280 285 

Glu Asn Gin Asp Ser He Ser Ser Lys Leu Lys Glu Cys Cys Glu Lys 

290 295 300 

Pro Leu Leu Glu Lys Ser His Cys lie Ala Glu Val Glu Asn Asp Glu 
305 310 315 320 

Met Pro Ala Asp Leu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser Lys 

325 330 335 

Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val Phe Leu Gly Met 

340 345 350 

Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser Val Val Leu 

355 360 365 

Leu Leu Arg Leu Ala Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys 

370 375 380 

Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe Asp Glu Phe 
385 390 395 400 

Lys Pro Leu Val Glu Glu Pro Gin Asn Leu He Lys Gin Asn Cys Glu 

405 410 415 

Leu Phe Lys Gin Leu Gly Glu Tyr Lys Phe Gin Asn Ala Leu Leu Val 

420 425 430 

Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu 

435 440 445 

Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro 

450 455 460 

Glu Ala Lys Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser Val Val Leu 
465 470 475 480 

Asn Gin Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val 

485 490 495 

Thr Lys Cys Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser 

500 505 510 

Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys Glu Phe Asn Ala Glu 

515 520 525 

Thr Phe Thr Phe His Ala Asp He Cys Thr Leu Ser Glu Lys Glu Arg 

530 535 540 

Gin He Lys Lys Gin Thr Ala Leu Val Glu Leu Val Lys His Lys Pro 
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21 22 
545 550 555 560 

Lys Ala Thr Lys Glu Gin Leu Lys Ala Val Met Asp Asp Phe Ala Ala 

565 570 575 

Phe Val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala 

580 585 590 

Glu Glu Gly Lys Lys Leu Val Ala Ala Ser Gin Ala Ala Leu Gly Leu 
595 600 605 608 

3 E5B©a«:cDNA to mRNA 

EJiJ£>Ji£ : 1 8 3 0 &¥l<DftWi : 

E¥\0M : 10 ftf&fcg'nre : C D S 

m<D& : fipft&g : 1. . 18 3 0 





















ATG 


GCC GAG 


GAC GGT GAC GCC AAG ACC 


GAC 


CAA 


GCT 


GAG 


AAG 


GCT GAG 


48 


GGT 


GCC GGT 


GAC GCC AAG GCC ATG GAT 


GCA 


CAC 


AAG 


AGT 


GAG 


GTT GCT 


% 


CAT 


CGG TTT 


AAA GAT TTG GGA GAA GAA 


AAT 


TTC 


AAA 


GCC 


TTG 


GTG TTG 


144 


ATT 


GCC TTT 


GCT CAG TAT CTT CAG CAG 


TGT 


CCA 


TTT 


GAA 


GAT 


CAT GTA 


192 


AAA 


TTA GTG 


AAT GAA GTA ACT GAA TTT 


GCA 


AAA 


ACA 


TGT 


GTA 


GCT GAT 


240 


GAG 


TCA GCT 


GAA AAT TGT GAC AAA TCA 


CTT 


CAT 


ACC 


CTT 


TTT 


GGA GAC 


288 


AAA 


TTA TGC 


ACA GTT GCA ACT CTT CGT 


GAA 


ACC 


TAT 


GGT 


GAA 


ATG GCT 


336 


GAC 


TGC TGT 


GCA AAA CAA GAA CCT GAG 


AGA 


AAT 


GAA 


TGC 


TTC 


TTG CAA 


384 


CAC 


AAA GAT 


GAC AAC CCA AAC CTC CCC 


CGA 


TTG 


GTG 


AGA 


CCA 


GAG GTT 


432 


GAT 


GTG ATG 


TGC ACT GCT TTT CAT GAC 


AAT 


GAA 


GAG 


ACA 


TTT 


TTG AAA 


480 


AAA 


TAC TTA 


TAT GAA ATT GCC AGA AGA 


CAT 


CCT 


TAC 


TTT 


TAT 


GCC CCG 


528 


GAA 


CTC CTT 


TTC TTT GCT AAA AGG TAT 


AAA 


GCT 


GCT 


TTT 


ACA 


GAA TGT 


576 


TGC 


CAA GCT 


GCT GAT AAA GCT GCC TGC 


CTG 


TTG 


CCA 


AAG 


CTC 


GAT GAA 


624 


CTT 


CGG GAT 


GAA GGG AAG GCT TCG TCT 


GCC 


AAA 


CAG 


AGA 


CTC 


AAA TGT 


672 


GCC 


AGT CTC 


CAA AAA TTT GGA GAA AGA 


GCT 


TTC 


AAA 


GCA 


TGG 


GCA GTG 


720 


GCT 


CGC CTG 


AGC CAG AGA TTT CCC AAA 


GCT 


GAG 


TTT 


GCA 


GAA 


GTT TCC 


768 


AAG 


TTA GTG 


ACA GAT CTT ACC AAA GTC 


CAC 


ACG 


GAA 


TGC 


TGC 


CAT GGA 


816 


GAT 


CTG CTT 


GAA TGT GCT GAT GAC AGG 


GCG 


GAC 


CTT 


GCC 


AAG 


TAT ATC 


864 


TGT 


GAA AAT 


CAG GAT TCG ATC TCC AGT 


AAA 


CTG 


AAG 


GAA 


TGC 


TGT GAA 


912 


AAA 


CCT CTG 


TTG GAA AAA TCC CAC TGC 


ATT 


GCC 


GAA 


GTG 


GAA 


AAT GAT 


960 


GAG 


ATG CCT 


GCT GAC TTG CCT TCA TTA 


GCT 


GCT 


GAT 


TTT 


GTT 


GAA AGT 


1008 


AAG 


GAT GTT 


TGC AAA AAC TAT GCT GAG 


GCA 


AAG 


GAT 


GTC 


TTC 


CTG GGC 


1056 


ATG 


TTT TTG 


TAT GAA TAT GCA AGA AGG 


CAT 


CCT 


GAT 


TAC 


TCT 


GTC GTG 


1104 


CTG 


CTG CTG 


AGA CTT GCC AAG ACA TAT 


GAA 


ACC 


ACT 


CTA 


GAG 


AAG TGC 


1152 


TGT 


GCC GCT 


GCA GAT CCT CAT GAA TGC 


TAT 


GCC 


AAA 


GTG 


TTC 


GAT GAA 


1200 


TTT 


AAA CCT 


CTT GTG GAA GAG CCT CAG 


AAT 


TTA 


ATC 


AAA 


CAA 


AAC TGT 


1248 


GAG 


CTT TTT 


AAG CAG CTT GGA GAG TAC 


AAA 


TTC 


CAG 


AAT 


GCG 


CTA TTA 


1296 


GTT 


CGT TAC 


ACC AAG AAA GTA CCC CAA 


GTG 


TCA 


ACT 


CCA 


ACT 


CTT GTA 


1344 


GAG 


GTC TCA 


AGA AAC CTA GGA AAA GTG 


GGC 


AGC 


AAA 


TGT 


TGT 


AAA CAT 


1392 


CCT 


GAA GCA 


AAA AGA ATG CCC TGT GCA 


GAA 


GAC 


TAT 


CTA 


TCC 


GTG GTC 


1440 


CTG 


AAC CAG 


TTA TGT GTG TTG CAT GAG 


AAA 


ACG 


CCA 


GTA 


AGT 


GAC AGA 


1488 


GTC 


ACA AAA 


TGC TGC ACA GAG TCC TTG 


GTG 


AAC 


AGG 


CGA 


CCA 


TGC TTT 


1536 


TCA 


GCT CTG 


GAA GTC GAT GAA ACA TAC 


GTT 


CCC 


AAA 


GAG 


TTT 


AAT GCT 


1584 


GAA 


ACA TTC 


ACC TTC CAT GCA GAT ATA 


TGC 


ACA 


CTT 


TCT 


GAG 


AAG GAG 


1632 


AGA 


CAA ATC 


AAG AAA CAA ACT GCA CTT 


GTT 


GAG 


CTC 


GTG 


AAA 


CAC AAG 


1680 


CCC 


AAG GCA 


ACA AAA GAG CAA CTG AAA 


GCT 


GTT 


ATG 


GAT 


GAT 


TTC GCA 


1728 


GCT 


TTT GTA 


GAG AAG TGC TGC AAG GCT 


GAC 


GAT 


AAG 


GAG 


ACC 


TGC TTT 


1776 
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23 24 
GCC GAG GAG GGT AAA AAA CTT GTT GCT GCA ACT CM GCT GCC TTA GGC 1824 
TTA TAA 1830 
: 4 h#n$?- : BBK 

BW!CDg£ : 6 3 1 &m<DWm : ^>/^M 

mm 

Met Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly 
15 10 15 

Glu Glu Asn Phe Lys Ala Leu Val Leu He Ala Phe Ala Gin Tyr Leu 

20 25 30 

Gin Gin Cys Pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Thr 

35 40 45 

Glu Phe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp 

50 55 60 

Lys Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr 
65 70 75 80 

Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gin Glu 

85 90 95 

Pro Glu Arg Asn Glu Cys Phe Leu Gin His Lys Asp Asp Asn Pro Asn 

100 105 110 

Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys Thr Ala Phe 

115 120 125 

His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu He Ala 

130 135 140 

Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys 
145 150 155 160 

Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin Ala Ala Asp Lys Ala 

165 170 175 

Ala Cys Leu Leu Pro Lys Leu Ala Glu Asp Gly Asp Ala Lys Thr Asp 

180 185 190 

Gin Ala Glu Lys Ala Glu Gly Ala Gly Asp Ala Lys Leu Asp Glu Leu 

195 200 205 

Arg Asp Glu Gly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala 

210 215 220 

Ser Leu Gin Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala 
225 230 235 240 

Arg Leu Ser Gin Arg Phe Pro Lys Ala Glu Phe Ala Glu Val Ser Lys 

245 250 255 

Leu Val Thr Asp Leu Thr Lys Val His Thr Glu Cys Cys His Gly Asp 

260 265 270 

Leu Leu Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr He Cys 

275 280 285 

Glu Asn Gin Asp Ser He Ser Ser Lys Leu Lys Glu Cys Cys Glu Lys 

290 295 300 

Pro Leu Leu Glu Lys Ser His Cys He Ala Glu Val Glu Asn Asp Glu 
305 310 315 320 

Met Pro Ala Asp Leu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser Lys 

325 330 335 

Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val Phe Leu Gly Met 
340 345 350 



—1591— 



(14) ^BI¥8-5 3 5 0 0 

25 26 
Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser Val Val Leu 

355 360 365 

Leu Leu Arg Leu Ala Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys 

370 375 380 

Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe Asp Glu Phe 
385 390 395 400 

Lys Pro Leu Val Glu Glu Pro Gin Asn Leu lie Lys Gin Asn Cys Glu 

405 410 415 

Leu Phe Lys Gin Leu Gly Glu Tyr Lys Phe Gin Asn Ala Leu Leu Val 

420 425 430 

Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu 

435 440 445 

Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro 

450 455 460 

Glu Ala Lys Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser Val Val Leu 
465 470 475 480 

Asn Gin Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val 

485 490 495 

Thr Lys Cys Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser 

500 505 510 

Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys Glu Phe Asn Ala Glu 

515 520 525 

Thr Phe Thr Phe His Ala Asp He Cys Thr Leu Ser Glu Lys Glu Arg 

530 535 540 

Gin He Lys Lys Gin Thr Ala Leu Val Glu Leu Val Lys His Lys Pro 
545 550 555 560 

Lys Ala Thr Lys Glu Gin Leu Lys Ala Val Met Asp Asp Phe Ala Ala 

565 570 575 

Phe Val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala 

580 585 590 

Glu Glu Gly Lys Lys Leu Val Ala Ala Ser Gin Ala Ala Leu Gly Leu 

595 600 605 

Tyr Met Ala Glu Asp Gly Asp Ala Lys Thr Asp Gin Ala Glu Lys Ala 

610 615 620 

Glu Gly Ala Gly Asp Ala Lys 
625 630 631 

E^»J#^ : 5 &momm : c DNA t o mRNA 

E?J<Og£ : 1 8 2 7 E*l0tttt 

Bmmm : mm wm^r^ : c d s 

m<D& : 40 #fttt« : 1 . . 18 2 7 

M*ny- : mm »«S«faeL&*fe : E 

ATG GAT GCA CAC AAG AGT GAG GTT GCT CAT CGG TTT AAA GAT TTG GGA 48 

GAA GAA AAT TTC AAA GCC TTG GTG TTG ATT GCC TTT GCT CAG TAT CTT 96 

CAG CAG TGT CCA TTT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT 144 

GAA TTT GCA AAA ACA TGT GTA GCT GAT GAG TCA GCT GAA AAT TGT GAC 192 

AAA TCA CTT CAT ACC CTT TTT GGA GAC AAA TTA TGC ACA GTT GCA ACT 240 

CTT CGT GAA ACC TAT GGT GAA ATG GCT GAC TGC TGT GCA AAA CAA GAA 288 

CCT GAG AGA AAT GAA TGC TTC TTG CAA CAC AAA GAT GAC AAC CCA AAC 336 

CTC CCC CGA TTG GTG AGA CCA GAG GTT GAT GTG ATG TGC ACT GCT TTT 384 
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Z 28 

CAT GAC AAT GAA GAG ACA TTT TTG AAA AAA TAC TTA TAT GAA ATT GCC 432 

AGA AGA CAT CCT TAC TTT TAT GCC CCG GAA CTC CTT TTC TTT GCT AAA 480 

AGG TAT AAA GCT GCT TTT ACA GAA TGT TGC CAA GCT GCT GAT AAA GCT 528 

GCC TGC CTG TTG CCA AAG CTT GCC GAG GAC GGT GAC GCC AAG ACC GAC 576 

CAA GCT GAG AAG GCT GAG GGT GCC GGT GAC GCC AAG CTT GAT GAA CTT 624 

CGG GAT GAA GGG AAG GCT TCG TCT GCC AAA CAG AGA CTC AAA TGT GCC 672 

AGT CTC CAA AAA TTT GGA GAA AGA GCT TTC AAA GCA TGG GCA GTG GCT 720 

CGC CTG AGC CAG AGA TTT CCC AAA GCT GAG TTT GCA GAA GTT TCC AAG 768 

TTA GTG ACA GAT CTT ACC AAA GTC CAC ACG GAA TGC TGC CAT GGA GAT 816 

CTG CTT GAA TGT GCT GAT GAC AGG GCG GAC CTT GCC AAG TAT ATC TGT 864 

GAA AAT CAG GAT TCG ATC TCC AGT AAA CTG AAG GAA TGC TGT GAA AAA 912 

CCT CTG TTG GAA AAA TCC CAC TGC ATT GCC GAA GTG GAA AAT GAT GAG 960 

ATG CCT GCT GAC TTG CCT TCA TTA GCT GCT GAT TTT GTT GAA AGT AAG 1008 

GAT GTT TGC AAA AAC TAT GCT GAG GCA AAG GAT GTC TTC CTG GGC ATG 1056 

TTT TTG TAT GAA TAT GCA AGA AGG CAT CCT GAT TAC TCT GTC GTG CTG 1104 

CTG CTG AGA CTT GCC AAG ACA TAT GAA ACC ACT CTA GAG AAG TGC TGT 1152 

GCC GCT GCA GAT CCT CAT GAA TGC TAT GCC AAA GTG TTC GAT GAA TTT 1200 

AAA CCT CTT GTG GAA GAG CCT CAG AAT TTA ATC AAA CAA AAC TGT GAG 1248 

CTT TTT AAG CAG CTT GGA GAG TAC AAA TTC CAG AAT GCG CTA TTA GTT 1296 

CGT TAC ACC AAG AAA GTA CCC CAA GTG TCA ACT CCA ACT CTT GTA GAG 1344 

GTC TCA AGA AAC CTA GGA AAA GTG GGC AGC AAA TGT TGT AAA CAT CCT 1392 

GAA GCA AAA AGA ATG CCC TGT GCA GAA GAC TAT CTA TCC GTG GTC CTG 1440 

AAC CAG TTA TGT GTG TTG CAT GAG AAA ACG CCA GTA AGT GAC AGA GTC 1488 

ACA AAA TGC TGC ACA GAG TCC TTG GTG AAC AGG CGA CCA TGC TTT TCA 1536 

GCT CTG GAA GTC GAT GAA ACA TAC GTT CCC AAA GAG TTT AAT GCT GAA 1584 

ACA TTC ACC TTC CAT GCA GAT ATA TGC ACA CTT TCT GAG AAG GAG AGA 1632 

CAA ATC AAG AAA CAA ACT GCA CTT GTT GAG CTC GTG AAA CAC AAG CCC 1680 

AAG GCA ACA AAA GAG CAA CTG AAA GCT GTT ATG GAT GAT TTC GCA GCT 1728 

TTT GTA GAG AAG TGC TGC AAG GCT GAC GAT AAG GAG ACC TGC TTT GCC 1776 

GAG GAG GGT AAA AAA CTT GTT GCT GCA AGT CAA GCT GCC TTA GGC TTA 1824 

TAA 1827 

6 : ram 

ewoss : 6 3 2 &n<Dmm :?>WM. 

wmom : 7^y» 

mm 

Met Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly 
15 10 15 

Glu Glu Asn Phe Lys Ala Leu Val Leu He Ala Phe Ala Gin Tyr Leu 

20 25 30 

Glu Gin Cys Pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Thr 

35 40 45 

Glu Phe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp 

50 55 60 

Lys Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr 
65 70 75 80 

Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gin Glu 

85 90 95 

Pro Glu Arg Asn Glu Cys Phe Leu Gin His Lys Asp Asp Asn Pro Asn 

100 105 110 

Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys Thr Ala Phe 
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29 



30 



115 



120 



125 



His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu He Ala 

130 135 140 

Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys 
145 150 155 160 

Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin Ala Ala Asp Lys Ala 

165 170 175 

Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala 

180 185 190 

Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala Ser Leu Gin Lys Phe Gly 

195 200 205 

Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin Arg Phe 

210 215 220 

Pro Lys Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu Thr 
225 230 235 240 

Lys Val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp 

245 250 255 

Asp Arg Ala Asp Leu Ala Lys Tyr He Cys Glu Asn Gin Asp Ser He 

260 265 270 

Ser Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser 

275 280 285 

His Cys He Ala Glu Val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro 

290 295 300 

Ser Leu Ala Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr 
305 310 315 320 

Ala Glu Ala Lys Asp Val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala 

325 330 335 

Arg Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala Lys 

340 345 350 

Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His 

355 360 365 

Glu Cys Tyr Ala Lys Val Phe Asp Glu Phe Ala Glu Asp Gly Asp Ala 

370 375 380 

Lys Thr Asp Gin Ala Glu Lys Ala Glu Gly Ala Gly Asp Ala Lys Glu 
385 390 395 400 

Phe Lys Pro Leu Val Glu Glu Pro Gin Asn Leu He Lys Gin Asn Cys 

405 410 415 

Glu Leu Phe Lys Gin Leu Gly Glu Tyr Lys Phe Gin Asn Ala Leu Leu 

420 425 430 

Val Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val 

435 440 445 

Glu Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His 

450 455 460 

Pro Glu Ala Lys Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser Val Val 
465 470 475 480 

Leu Asn Gin Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg 

485 490 495 

Val Thr Lys Cys Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe 

500 505 510 

Ser Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys Glu Phe Asn Ala 
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32 



B2^J<7)g$ : 1 8 3 0 
m#XDM : 



31 

515 520 525 

Glo Thr Phe Thr Phe His Ala Asp He Cys Thr Leu Ser Glu Lys Glu 

530 535 540 

Arg Gin He Lys Lys Gin Thr Ala Leu Val Glu Leu Val Lys His Lys 
545 550 555 560 

Pro Lys Ala Thr Lys Glu Gin Leu Lys Ala Val Met Asp Asp Phe Ala 

565 570 575 

Ala Phe Val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe 

580 585 590 

Ala Glu Glu Gly Lys Lys Leu Val Ala Ala Ser Gin Ala Ala Leu Gly 

595 600 605 

Leu Tyr Met Ala Glu Asp Gly Asp Ala Lys Thr Asp Gin Ala Glu Lys 

610 615 620 

Ala Glu Gly Ala Gly Asp Ala Lys 
625 630 632 

E#i<Z)3S : c DNA to mRNA 
CDS 

£Ftt&H : 1 . . 18 3 0 

20 imzfrfehttmiE 



mm 

ATG GAT 
GAA GAA 
CAG CAG 
GAA TTT 
AAA TCA 
CTT CGT 
CCT GAG 
CTC CCC 
CAT GAC 
AGA AGA 
AGG TAT 
GCC TGC 
TCG TCT 
GAA AGA 
CCC AAA 
AAA GTC 
GAC AGG 
TCC AGT 
CAC TGC 
TCA TTA 
GCT GAG 
AGA AGG 
ACA TAT 
GAA TGC 
AAG ACC 
TTC AAA 
GAG CTT 
GTT CGT 
GAG GTC 



GCA CAC AAG 
AAT TTC AAA 
TGT CCA TTT 
GCA AAA ACA 
CTT CAT ACC 
GAA ACC TAT 
AGA AAT GAA 
CGA TTG GTG 
AAT GAA GAG 
CAT CCT TAC 
AAA GCT GCT 
CTG TTG CCA 
GCC AAA CAG 
GCT TTC AAA 
GCT GAG TTT 
CAC ACG GAA 
GCG GAC CTT 
AAA CTG AAG 
ATT GCC GAA 
GCT GCT GAT 
GCA AAG GAT 
CAT CCT GAT 
GAA ACC ACT 
TAT GCC AAA 
GAC CAA GCT 
CCT CTT GTG 
TTT AAG CAG 
TAC ACC AAG 
TCA AGA AAC 



AGT GAG 
GCC TTG 
GAA GAT 
TGT GTA 
CTT TTT 
GGT GAA 
TGC TTC 
AGA CCA 
ACA TTT 
TTT TAT 
TTT ACA 
AAG CTC 
AGA CTC 
GCA TGG 
GCA GAA 
TGC TGC 
GCC AAG 
GAA TGC 
GTG GAA 
TTT GTT 
GTC TTC 
TAC TCT 
CTA GAG 
GTG TTC 
GAG AAG 
GAA GAG 
CTT GGA 
AAA GTA 
CTA GGA 



GTT GCT CAT 
GTG TTG ATT 
CAT GTA AAA 
GCT GAT GAG 
GGA GAC AAA 
ATG GCT GAC 
TTG CAA CAC 
GAG GTT GAT 
TTG AAA AAA 
GCC CCG GAA 
GAA TGT TGC 
GAT GAA CTT 
AAA TGT GCC 
GCA GTG GCT 
GTT TCC AAG 
CAT GGA GAT 
TAT ATC TGT 
TGT GAA AAA 
AAT GAT GAG 
GAA AGT AAG 
CTG GGC ATG 
GTC GTG CTG 
AAG TGC TGT 
GAT GAA TTC 
GCT GAG GGT 
CCT CAG AAT 
GAG TAC AAA 
CCC CAA GTG 
AAA GTG GGC 



CGG TTT 
GCC TTT 
TTA GTG 
TCA GCT 
TTA TGC 
TGC TGT 
AAA GAT 
GTG ATG 
TAC TTA 
CTC CTT 
CAA GCT 
CGG GAT 
AGT CTC 
CGC CTG 
TTA GTG 
CTG CTT 
GAA AAT 
CCT CTG 
ATG CCT 
GAT GTT 
TTT TTG 
CTG CTG 
GCC GCT 
GCC GAG 
GCC GGT 
TTA ATC 
TTC CAG 
TCA ACT 
AGC AAA 



AAA GAT 
GCT CAG 
AAT GAA 
GAA AAT 
ACA GTT 
GCA AAA 
GAC AAC 
TGC ACT 
TAT GAA 
TTC TTT 
GCT GAT 
GAA GGG 
CAA AAA 
AGC CAG 
ACA GAT 
GAA TGT 
CAG GAT 
TTG GAA 
GCT GAC 
TGC AAA 
TAT GAA 
AGA CTT 
GCA GAT 
GAC GGT 
GAC GCC 
AAA CAA 
AAT GCG 
CCA ACT 
TGT TGT 



TTG GGA 
TAT CTT 
GTA ACT 
TGT GAC 
GCA ACT 
CAA GAA 
CCA AAC 
GCT TTT 
ATT GCC 
GCT AAA 
AAA GCT 
AAG GCT 
TTT GGA 
AGA TTT 
CTT ACC 
GCT GAT 
TCG ATC 
AAA TCC 
TTG CCT 
AAC TAT 
TAT GCA 
GCC AAG 
CCT CAT 
GAC GCC 
AAG GAA 
AAC TGT 
CTA TTA 
CTT GTA 
AAA CAT 



48 
% 
144 
192 
240 
288 
336 
384 
432 
480 
528 
576 
624 
672 
720 
768 
816 
864 
912 
960 
1008 
1056 
1104 
1152 
1200 
1248 
1296 
1344 
1392 
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(18) ttR!¥8-53500 



E?J®g£ : 6 0 9 





33 
















34 


CCT 


GAA 


GCA AAA 


AGA 


ATG 


CCC 


TGT 


GCA 


GAA GAC TAT CTA TCC GTG GTC 


1440 


CTG 


AAC 


CAG TTA 


TGT 


GTG 


TTG 


CAT 


GAG 


AAA ACG CCA GTA AGT GAC AGA 


1488 


GTC 


ACA 


AAA TGC 


TGC 


ACA 


GAG 


TCC 


TTG 


GTG AAC AGG CGA CCA TGC TTT 


1536 


TCA 


GOT 


CTG GAA 


GTC 


GAT 


GAA 


ACA 


TAC 


Gn CCC AAA GAG TTT AAT GCT 


1584 


GAA 


ACA 


TTC ACC 


TTC 


CAT 


GCA 


GAT 


ATA 


TGC ACA Cn TCT GAG AAG GAG 


1632 


AGA 


CAA 


ATC AAG 


AAA 


CAA 


ACT 


GCA 


cn 


Gn GAG CTC GTGA AAC AC AAG 


1680 


CCC 


AAG 


GCA ACA 


AAA 


GAG 


CAA 


CTG 


AAA 


GCT Gn ATG GAT GAT nC GCA 


1728 


PPT 

GLT 


TTT 


PTA PAP 

UAL 


a ap 
AAb 


TCP 
ILL 


TPP 

IbL 


A AP 

AAb 


PPT 
ULI 


pap tat AAr r&r Arr Tr/ 1 ttt 
UAL UAI AAb UAb ALL ILL 111 


1 77A 


GCC 


GAG 


GAG GGT 


AAA 


AAA 


cn 


GTT 


GCT 


GCA AGT CAA GCT GCC HA GGC 


1824 


TTA 


TAA 
















1830 




























































Met 


Asp 


Ala His 


Lys 


Ser 


Glu 


Val 


Ala 


His Arg Phe Lys Asp Leu Gly 




1 






5 










10 15 




Glu 


Glu 


Asn Phe 


Lys 


Ala 


Leu 


Val 


Leu 


He Ala Phe Ala Gin Tyr Leu 








20 










25 


30 




Gin 


Gin 


Cys Pro 


Phe 


Glu 


Asp 


His 


Val 


Lys Leu Val Asn Glu Val Thr 








35 








40 




45 




Glu 


Phe 


Ala Lys 


Thr 


Cys 


Val 


Ala 


Asp 


Glu Ser Ala Glu Asn Cys Asp 






50 








55 






60 




Lys 


Ser 


Leu His 


Thr 


Leu 


Phe 


Gly 


Asp 


Lys Leu Cys Thr Val Ala Thr 




65 








70 








75 80 




Leu 


Arg 


Glu Thr 


Tyr 


Gly 


Glu 


Met 


Ala 


Asp Cys Cys Ala Lys Gin Glu 










85 










90 95 




Pro 


Glu 


Arg Asn 


Glu 


Cys 


Phe 


Leu 


Gin 


His Lys Asp Asp Asn Pro Asn 








100 










105 


110 




Leu 


Pro 


Arg Leu 


Val 


Arg 


Pro 


Glu 


Val 


Asp Val Met Cys Thr Ala Phe 








115 








120 




125 




His 


Asp 


Asn Glu 


Glu 


Thr 


Phe 


Leu 


Lys 


Lys Tyr Leu Tyr Glu lie Ala 






130 








135 






140 




Arg 


Arg 


His Pro 


Tyr 


Phe 


Tyr 


Ala 


Pro 


Glu Leu Leu Phe Phe Ala Lys 




145 








150 








155 160 




Arg 


Tyr 


Lys Ala 


Ala 


Phe 


Thr 


Glu 


Cys 


Cys Gin Ala Ala Asp Lys Ala 










165 










170 175 




Ala 


Cys 


Leu Leu 


Pro 


Lys 


Leu 


Asp 


Glu 


Leu Arg Asp Glu Gly Lys Ala 








180 










185 


190 




Ser 


Ser 


Ala Lys 


Gin 


Arg 


Leu 


Lys 


Cys 


Ala Ser Leu Gin Lys Phe Gly 








195 








200 




205 




Glu 


Arg 


Ala Phe 


Lys 


Ala 


Trp 


Ala 


Val 


Ala Arg Leu Ser Gin Arg Phe 






210 








215 






220 




Pro 


Lys 


Ala Glu 


Phe 


Ala 


Glu 


Val 


Ser 


Lys Leu Val Thr Asp Leu Thr 




225 








230 








235 240 




Lys 


Val 


His Thr 


Glu 


Cys 


Cys 


His 


Gly 


Asp Leu Leu Glu Cys Ala Asp 










245 










250 255 




Asp 


Arg 


Ala Asp 


Leu 


Ala 


Lys 


Tyr 


He 


Cys Glu Asn Gin Asp Ser He 








260 










265 


270 




Ser 


Ser 


Lys Leu 


Lys 


Glu 


Cys 


Cys 


Glu 


Lys Pro Leu Leu Glu Lys Ser 








275 








280 




285 
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55 36 
His Cys He Ala Glu Val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro 

290 295 300 

Ser Leu Ala Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr 
305 310 315 320 

Ala Glu Ala Lys Asp Val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala 

325 330 335 

Arg Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala Lys 

340 345 350 

Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His 

355 360 365 

Glu Cys Tyr Ala Lys Val Phe Asp Glu Phe Lys Pro Leu Val Glu Glu 

370 375 380 

Pro Gin Asn Leu He Lys Gin Asn Cys Glu Leu Phe Lys Gin Leu Gly 
385 390 395 400 

Glu Tyr Lys Phe Gin Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys Val 

405 410 415 

Pro Gin Val Ser Thr Pro Thr Leu Val Glu Val Ser Arg Asn Leu Gly 

420 425 430 

Lys Val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro 
Cys Ala Glu Asp Tyr Leu Ser Val Val Leu Asn Gin Leu Cys Val Leu 

450 455 460 

His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cys Cys Thr Glu 
465 470 475 480 

Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val Asp Glu 

485 490 495 

Thr Tyr Val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala 

500 505 510 

Asp He Cys Thr Leu Ser Glu Lys Glu Arg Gin He Lys Lys Gin Thr 

515 520 525 

Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys Glu Gin 

530 535 540 

Leu Lys Ala Val Met Asp Asp Phe Ala Ala Phe Val Glu Lys Cys Cys 
545 550 555 560 

Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu 

565 570 575 

Val Ala Ala Ser Gin Ala Ala Leu Gly Leu Tyr Met Ala Glu Asp Gly 

580 585 590 

Asp Ala Lys Thr Asp Gin Ala Glu Lys Ala Glu Gly Ala Gly Asp Ala 
595 600 605 

Lys 
609 . 

WM&$ : 9 ffflOWm : c DN A t o mRNA 

mmo&z : 1 8 3 o e^jo&ss 

mivm : mm &® £g-rtre :cds 

SScOgSc : -**g #fc#B : 1. . 18 3 0 

mm 

ATG GAT GCA CAC AAG AGT GAG GTT GCT CAT CGG TTT AAA GAT TTG GGA 48 

GAA GAA AAT TTC AAA GCC TTG GTG TTG ATT GCC TTT GCT CAG TAT CTT 96 

CAG CAG TGT CCA TTT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT 144 
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(20) 



8-53500 



37 



38 



mm^ : i o 

E?lJCDg£ : 7 3 



E^J#^ : 1 1 
E?»J<0g2 : 7 3 

sm<om : 



E5*J#^ : 1 2 



GAA TTT GCA AAA ACA TGT GTA GCT GAT GAG TCA GCT GAA AAT TGT GAC 192 
AAA TCA CTT CAT ACC CTT TTT GGA GAC AAA TTA TGC ACA GTT GCA ACT 240 
CH CGT GAA ACC TAT GGT GAA ATG GCT GAC TGC TGT GCA AAA CAA GAA 288 
CCT GAG AGA AAT GAA TGC TTC TTG CAA CAC AAA GAT GAC AAC CCA AAC 336 
CTC CCC CGA TTG GTG AGA CCA GAG GTT GAT GTG ATG TGC ACT GCT TTT 384 
CAT GAC AAT GAA GAG ACA TTT TTG AAA AAA TAC TTA TAT GAA ATT GCC 432 
AGA AGA CAT CCT TAC TTT TAT GCC CCG GAA CTC CTT TTC TTT GCT AAA 480 
AGG TAT AAA GCT GCT TTT ACA GAA TGT TGC CAA GCT GCT GAT AAA GCT 528 
GCC TGC CTG TTG CCA AAG CTC GAT GAA CTT CGG GAT GAA GGG AAG GCT 576 
TCG TCT GCC AAA CAG AGA CTC AAA TGT GCC AGT CTC CAA AAA TTT GGA 624 
GAA AGA GCT TTC AAA GCA TGG GCA GTG GCT CGC CTG AGC CAG AGA TTT 672 
CCC AAA GCT GAG TTT GCA GAA GTT TCC AAG TTA GTG ACA GAT CTT ACC 720 
AAA GTC CAC ACG GAA TGC TGC CAT GGA GAT CTG CTT GAA TGT GCT GAT 768 
GAC AGG GCG GAC CTT GCC AAG TAT ATC TGT GAA AAT CAG GAT TCG ATC 816 
TCC AGT AAA CTG AAG GAA TGC TGT GAA AAA CCT CTG TTG GAA AAA TCC 864 
CAC TGC ATT GCC GAA GTG GAA AAT GAT GAG ATG CCT GCT GAC TTG CCT 912 
TCA TTA GCT GCT GAT TTT GTT GAA AGT AAG GAT GTT TGC AAA AAC TAT 960 

GCT GAG GCA AAG GAT GTC TTC CTG GGC ATG TTT TTG TAT GAA TAT GCA 1008 

AGA AGG CAT CCT GAT TAC TCT GTC GTG CTG CTG CTG AGA CTT GCC AAG 1056 

ACA TAT GAA ACC ACT CTA GAG AAG TGC TGT GCC GCT GCA GAT CCT CAT 1104 

GAA TGC TAT GCC AAA GTG TTC GAT GAA TTT AAA CCT CTT GTG GAA GAG 1152 

CCT CAG AAT TTA ATC AAA CAA AAC TGT GAG CTT TTT AAG CAG CTT GGA 1200 

GAG TAC AAA TTC CAG AAT GCG CTA TTA GTT CGT TAC ACC AAG AAA GTA 1248 

CCC CAA GTG TCA ACT CCA ACT CTT GTA GAG GTC TCA AGA AAC CTA GGA 1296 

AAA GTG GGC AGC AAA TGT TGT AAA CAT CCT GAA GCA AAA AGA ATG CCC 1344 

TGT GCA GAA GAC TAT CTA TCC GTG GTC CTG AAC CAG TTA TGT GTG TTG 1392 

CAT GAG AAA ACG CCA GTA AGT GAC AGA GTC ACA AAA TGC TGC ACA GAG 1440 

TCC TTG GTG AAC AGG CGA CCA TGC TTT TCA GCT CTG GAA GTC GAT GAA 1488 

ACA TAC GTT CCC AAA GAG TTT AAT GCT GAA ACA TTC ACC TTC CAT GCA 1536 

GAT ATA TGC ACA CTT TCT GAG AAG GAG AGA CAA ATC AAG AAA CAA ACT 1584 

GCA CTT GTT GAG CTT GTG AAA CAC AAG CCC AAG GCA ACA AAA GAG CAA 1632 

CTG AAA GCT GTT ATG GAT GAT TTC GCA GCT TTT GTA GAG AAG TGC TGC 1680 

AAG GCT GAC GAT AAG GAG ACC TGC TTT GCC GAG GAG GGT AAA AAA CTT 1728 

GTT GCT GCA AGT CAA GCT GCC TTA GGC TTA TAC ATG GCC GAG GAC GGT 1776 

GAC GCC AAG ACC GAC CAA GCT GAG AAG GCT GAG GGT GCC GGT GAC GCC 1824 

AAG TAA 1830 

* mmomm : te^se 

GATCC ATG GCC GAG GAC GGT GAC GCC AAG ACC GAC CAA GCT GAG AAG GCT 
GAG GGT GCC GGT GAC GCC AAG TA 

»h#n$;-:ittttR 

&momm : i&omt mdna 

7>^ir>X : Ye s 

AGCTTA CTT GGC GTC ACC GGC ACC CTC AGC CTT CTC AGC TTG GTC GGT CTT 51 
GGC GTC ACC GTC CTC GGC CAT G 73 

50 EaiOfiS : 2 8 



50 
73 
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39 40 

ttmom : mm * h#ny- : 
sm 

AGACCATGGA TGCACACAAG AGTGAGGT 28 

E^JS-^ : 1 3 XM<D& : -#« 

E?tJOg£ : 2 0 h#n^- : fi&tf 

E3*J©1!:&& E^JcoS^ : ffi<Z>&K -&JSDNA 

E3*J 

AATAAGCTTT TGATCTTCAT 20 

E3*J#*t : 1 4 i0*IB<D& : -*« 

E^g$ : 2 0 h#ny- : BJgtf 

mm<DM:fflt * E3*JOSg : ffl<Z>&K -dJ^DNA 

E^J 

AGCAAGCTTT GGCAACAGGC 20 

e*hw : 1 5 : -#ss 

EMOfiS : 2 9 MSns?- : WMift 
EJffl 

AGCAAGCTTG ATGAACTTCG GGATGAAGG 29 

mmn : 1 6 ^♦mok : -*« 

E?tJ<Z>fi£ : 2 4 N#n$?- : ifUftR 

E9Koa:wi ♦ mm<Dmm:fo<om& §*dna 

E**J 

AGCGAATTCA TCGAACACTT TGGC 24 

E^J#-^ : 1 7 *®tf>& : -*« 

EJ*J©fiS : 2 9 h*Dv- : SSgtt 

E^IO^ : t« * 

E^J 

AGCGAATTCA AACCTCTTGT GGAAGAGCC 29 

E^JS^ : 1 8 30mm<D& : -*« 

EJOOSS : 4 0 h#ny- : iftflft 

ttmom » ' Ew©aa : ffitf>&» ^dna 

E^J 

AAGAAGCTTG AATTCACATG TATAAGCCTA AGGCAGCTTG 40 

E^J#^ : 1 9 *«®ft : -*« 

EWOfiS : 2 5 h#ns;- : tfftK 

0VCE>S:lftt ★ E5«OWI:«0«[« §*DNA 

E?»J 

AGCCCATGGC CGAGGACGGT GACGC 25 

mmn : 2 0 4o&m<D& : 

E^JO^S : 2 9 htfns;- : tffltt 

mmnmzmk * ew®«h £j&dna 

E^J 

AGCCCATGGC TTGGCGACAC CGGCACCCT 29 

E^JS^ : 2 1 : -*« 

E^J<7)g$ : 2 9 h3i?Dy- : fgtflft 

E?*J£>S!:&& ♦ E^lcoa^:ffi(D^K pJ^DNA 

E^J 

AGCAAGCTTG CCGAGGACGG TGACGCCAA 29 

E*J#** : 2 2 50 EWOfi* : 2 6 
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: 23 
Be^JOg^ : 2 9 



E3*J#*f : 2 4 
E*tJ<Z):&£ : 2 9 
E^JOl! : 



mmn : 2 5 

E#I<Og£ : 7 1 

e?t®fi : mm 



41 



mm 

AGCAAGCTTG GCGACACCGG CACCCT 



(22) 

* h#ny- : 



4$B8¥8-5 3 5 0 0 



26 



29 

★ mm<DWM:i&<Dmm &*dna 

29 

iVacoSc : =:*« 

* E^&Si dSDNA 

E*l 

CC ATG gcc gag gac ggt gac gcc aag acc gac caa gct gag aag GCT GAG 50 



AGCGAATTCG CCGAGGACGG TGACGCCAA 



em 

AGCGAATTCC TTGGCGACAC CGGCACCCT 



GGT GCC GGT GAC GCC AAG TAA 

[01] 3»^^-pTL2BmI©«*BR!»*. 
[02] SDS-PAGEiSM^ 
[03] ^XX^>yayhWKHTf*S, 

[04] aMBfi««H«sttaBee*ft»f 



71 

[05] 5BH^^-pRL2LO«*HTr»*. 
[06] «S^*-pRL2M©*jfcHT?»*. 
[07] «a^^-pTL2MOlBjaH"Tf*S, 
[08] ^^^-pTL 2 Bm«iT*5. 



SV40 
terminator 



[01] 



SV40 
terminator 



[02] 




SV40 
promoter 

hCMV 
promoter 



200kOs — Ss = ==! 

SBS HS ES 

42kOs — =» == nti 

30koa — ^ j™ ^ 



[03] 



2DOkDa— • 
MSkQa — 

eehD« — 

42l<Da — 
30kDa — 
l7kDa — 



—1600— 



(23) ftlB¥8-5 3 5 0 0 
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(24) 



ftBfl¥8-53500 



(si) int. ci.' ffpmm&n fi ms^mm 

//(C 1 2 N 1/19 
C 1 2 R 1:645) 
(C I 2 P 21/02 
C 1 2 R 1:645) 

(72)f?9i# «* (72)5SW# » 

#3S;ilM«^W»^iHB^iRBI1150S» #iSill^»STfr»?KJI||E^}RBril50Slfi 

(72)56§g# m 
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